Section of Obstetrics and Gynwcology 639 (III) Males.-The urine of 100 males has been examined, and in 96 cases a negative reading was found to occur. The exceptions are cases with pleurisy and pericarditis with effusion.
It is realized that the percentage of successes with the Zondek-Aschheim test is higher, but this test is put forward with a dual object in view. Firstly, it is cheap, quick, and simple; and secondly, it may open up a line of investigation with the mechanism of this interesting and valuable reaction. It is specially on account of this latter that this work is now advanced. I wish to acknowledge the cooperation and help of Dr. John Young, of Edinburgh, who has carried out a considerable number of these tests and supplied material and clinical histories.
Mr. H. BURT-WHITE said: At St. Bartholomew's Hospital Dr. Archer and I have investigated the ''bromine water test" for pregnancy. The patients whose urines have been examined fall in three groups.
(1) Pregnant Women (245).-A positive reaction was obtained in all except 22 cases, that is, there was a 9% error. The earliest positive reaction was obtained in a six weeks' gestation. In those cases in which the test failed, the urine was very dilute, concentrated or infected.
(2) Women It is apparent that in this group of 20 cases there was a 50% error.
(3) Males. Mr. L. C. RIVETT said he could not congratulate Dr. Hannan on having evolved a technique which allowed a much larger percentage of error than the original test.
The clinical diagnosis was easy in at least 99% of cases, and of the doubtful 1 per cent. very few presented real difficulties to the expert. Unless a test could be evolved which improved on this, it was not of practical value.
Dr. HANNAN (in reply) said he had been interested in the figures brought forward by the speakers in discussion. It was clear, however, both from these and from those which he had considered in his paper, that a percentage error of at least 3% must be expected, even when the original Zondek-Aschheim technique was adhered to. He was not altogether satisfied that his own unfavourable figures were entirely due to the difference in technique employed, since the most unfavourable part of his series consisted of cases of amenorrhcea which simulated pregnancy, whereas the controls put forward by the other speakers did not.
The weak part of the Zondek-Aschheim test was the number of animals employed, and although the percentage error could be reduced by using a large number of animals, it did not seem possible to exclude the possibility of error even if an uneconomic number of animals were used for each test.
In his view, a test for pregnancy must prove absolutety reliable if it was to serve any useful purpose. He did not intend to employ this test, therefore, as a routine, although he proposed to undertake a limited number of tests, using large numbers of mice for the purpose of research.
Further Studies in Osteomalacia. By J. PRESTON MAXWELL, M.D., F.R.C.S.
(Professor of Ob8tetric8 and Gyrnecology, Peiping (Peking) Union Medical College.) OSTEOMALACIA is a disease which exerts its evil effects on the process of reproduction. When conditions are such that it becomes widespread through a, nation or an isolated colony, it may hinder the reproduction of a race, and so influence the course of history. Researches into the causes of extinction of the Norse colony which was founded by Eric the Red in A.D. 985 at Herjolfsnes, Greenland, afford an interesting field for speculation in this respect. The last survivor of this colony died about the end of the fifteenth century. Excavations there have revealed a number of skeletal remains, which have been carefully studied by Professor F. C. C. Hansen, of Copenhagen. The female skeletons are those of young women only; in the two cases in which the details of the pelvis are available the findings are most instructive. In one (No. II) the skeleton of a woman aged from 25 to 30, the pelvis is asymmetric and belongs to the' flat rachitic type, and the spine shows a moderate scoliosis. The other (No. I) belonged to a woman aged between 30 and 40. The pelvis is asymmetrical and kyphotic, the lower aperture is contracted and kypho-scoliosis is also present. A more detailed examination of this pelvis reveals the following interesting features.
The upper measurements are normal, therefore there is no general contraction. The transischial measurement is only 8 cm., instead of the normal 11 cm. The sacrum is beginning to curve forward and the index sacralis is shortened, and there is a definite bend at the junction of the descending ramus of the pubes and ascending ramus of the ischium, similar to that which occurs in osteomalacia. From the photographs, the kypho-scoliosis strongly suggests an osteomalacic rather than a tuberculous disorder.
The fact that the skeletal deformities in the first case are distinctly of rochitic origin, together with the fact that rickets and osteomalacia are identical in 'Ttiology, has led me to believe that the deformity presented by the skeleton of the older woman may have been the result of osteomalacia, and that rickets and osteomalacia played their part-possibly a most important one in the extinction of the .Herjolfsnes colony.
The rise of the incidence of osteomalacia in Shansi affords another interesting field for speculation. Shansi was visited by a severe famine in 1875. Coincidently with this disaster, and partly preceding it, there was an immense increase in the growth of the poppy and the use of opium, so that for a time Shansi was the province of the whole Empire most cursed by this habit. The effect on the province *was twofold: first, an increase in the incidence of osteomalacia, and secondly, a weakening of the physique and morale of the people of a whole generation, and it is only within recent years that the Shansi people have again begun to take their proper place in regard to physique amongst the Chinese.
During the present famine, 1928-29, large numbers of women and girls of marriageable age have been drifting into Shansi; seventeen thousand are said to have passed through Yen-men-kuan. The peculiarity of this influx is that these women and girls are being distributed over the countryside and not drafted into the large cities. It is clear that the greater part of the influx is not for vicious purposes, but is more probably due to the havoc which osteomalacia has played amongst the women of marriageable age during the last twenty-five years.
A.tiology.-One of the most interesting phases of the osteomalacia problem concerns its relation to rickets and late rickets. To my mind they represent merely different manifestations of the same disease. This being so, we should be able occasionally to trace the effect on both mother and child. Hamilton has stated that normally a store of calcium is built up in the fcetus, especially in the last three months. If this is so, the child born from a mother with osteomalacia starts life handicapped by being unable to make up its calcium store to the proper figure, owing to an insufficient supply of calcium during the last few months of pregnancy. Should this be true, and if during lactation the supply is also short, it is very likely that there will be an early manifestation of rickets in the child.
In a former paper we mentioned the case of a baby born of a mother with active osteomalacia who had developed some signs of rickets a few months after birth. Dunham has published another case. For the following third case I am indebted to Dr. J. R. B. Branch, of the Hunan Yale Hospital, Changsha.
Mrs. C. S. W., aged 28, was admitted to the Hunan Yale Hospital suffering from osteomalacia. She had had two children. The first died at the age of 3 months fromii some unknown cause. About six months after the birth of the second child, whilst still carrying on suckling, she began to suffer from the characteristic pains of osteomalacia. She came to hospital after being ill three and a half years. The case was a typical one of osteomalacia; the characteristic defornity of the pelvis was present, and the interischial diameter was reduced to 5 cm. Under cod-liver oil and calcium phosphate and sunshine, she made a complete recovery, except for the deformity. At the same time this second child, S. 0. W., was admitted to the hospital. She was suffering from pain in the shoulders and had been unable to walk for the past eight months. She had been suckled for a year, and began to walk at the age of two.
She presented typical rickets with the rachitic rosary, affection of the epiphyseal ends of the radius and ulna on both sides, curvature of the spine and bow legs. Under the X-ray there was rarefaction of all the bones of the pelvis and typical changes in the radius and ulna.
Under antirachitic treatment, combined with osteotoiny of the right tibia and manual reduction of deformity of the left leg, she was m:uch better after three muonths' treatment, but apparently some flattening of the pelvis had already taken place, if one may take the X-ray of the pelvis as a criterion.
In this case osteomalacia in the mother and rickets in the child developed at the same time.
Proof of the existence of antenatal rickets in the fcetus, associated with active osteomalacia in the mother, would furnigh even more conclusive evidence of the relation between the two diseases, and this proof I am now fortunate enough to be able to present.
It is true that Kassowitz has published illustrations of the bonles of new-born children which seem almost conclusive of the existence of antenatal rickets, though Schmorl is not satisfied as to the evidence, and Korenchevsky leaves the question an open one.
In our preceding paper, Dr. Miles and myself stated that, although the child may suffer as a result of the calcium shortage, we had been unable to finfd actual evidence of antenatal rickets. That evidence I am now able to supply. In the end of December, 1927, a woman came into the Ping-ting-chow Hospital suffering from active osteomalacia with a severe deformity of the pelvis. Caesarean section was performed by Dr. Hsu Teh Hui, and a living child was obtained, but it died after four days, with curious patchy cedema and hardening of the muscles, possibly sclerema neonatorum. This child, on examination, was proved indisputably to have suffered from antenatal rickets. Not only is the radiographic evidence quite clear, but sections of the bones showed the characteristic alterations in the cartilage at the line of growth, though the production of osteoid material is very poor, possibly due to practical cessation of growth in an ill-nourished fcetus.' Since this specimen was obtained I have had another case of a child, born from a mother suffering from prolonged mild osteomalacia, which presentd at birth clear radiographical evidence of fcetal rickets. Five weeks after birth-the mother having been treated with cod-liver oil and irradiated ergosterol in the meantime-radiography showed that the disease was practically healed.
These cases amply justify the conclusion that osteomalacia and rickets are one and the same disease. The same food and environment produce, in patients whose bones have reached maturity, osteomalacia; in those whose bones are still in the developmental stage, rickets.
Another interesting fact is that Dr. J. Hammond, of Yale, formerly working in the Peiping Union Medical College Hospital, informs me that in his inquiries into rickets in the north of China, he found that the disease in the regions affected by osteomalacia, was of a more severe type than that found in the region around Peiping, where osteomalacia is of only occasional appearance.
Deformities due to the Disease. In osteomalacia there are three main classes of deformity, th-ase of the spine and chest, those of the pelvis, and those of the long bones.
(1) Deformities of the spine and chest.-There are two distinct varieties of spinal deformity. In the first variety, the usual one, there is not merely a kyphosis but also a scoliosis with some rotation.
The second variety, which is very rare, is characterized by pure kyphosis. I know of only two such cases; one in a patient who has been under my care at the Peking Union Medical College, and the other in a dry specimen, history unknown, in the Museum of St. Bartholomew's Hospital, London.
The help. For the last year and a half she has kept the knees and thighs flexed. For the last four months there has been some pain on movement of the arms. Patient has noticed th4t her sitting height was diminishing. Has never had " ma-mu " (numbness of the hands and arms) or tetany. Her meals have been two a day-Breakfast: Corn bread and a bowl of soup containing cabbage. Supper: Two bowls of rice or millet "chow" and a little salted vegetable. No meat, fish or bean. She has been on this diet more or less for ten years. Pelvis markedly rostrated.
On admission any movement resulted in pain and she preferred to lie on her side with the knees drawn up. The uterus showed a four-and-a-half to five months' pregnancy, and the last monthly period had been on May 19, 1927. X-ray examination showed a typical osteomalacic pelvis. On this occasion, antero-posterior films only were taken and no deformity of the spine was noticed.
On examination, however, from the lateral aspect, a slight anterior bowing of the entire thoracic column was evident. The lumbar column was slightly straighter than usual, and the sacrum was definitely bent, forming almost a right angle with the apex at about midsacrum. After treatment with cod-liver oil and calcium, ultra-violet light, and massage, the spine was re-examined on February 28, 1928, roughly three and a half months after admission, and the X ray report was as follows: "There seems to be some increase in the lumbar lordosis "-and by this time the Ceesarean section had been performed-" and some straightening of the thoracic curvature "; and it can be seen that this straightening is marked when the two skiagrams are compared. She left hospital much improved, the Csesarean section wound having healed in a normal way. A year later she was well. Calcium 10 8 per 100 ¢.c. serum; phosphorus 2 5 per 100 c.c. No treatment during this year. Estimated increase in height after treatment was 4 cm.
As an example of-the more common spinal deformity I give the details of another case (figs. 4-6).
Mrs. S. T. K., a Chinese woman aged 29 (Hosp. No. 19786) , was admitted to hospital with the following history.
She has been unable to walk for two years, and there have been dull aching pains in the thighs and lumbar region for nine years, which started during lactation one year after the birth of her only child. She has had the typical adduction of the thighs with painful spasm of the thigh-muscles, and during the last four years the chest has become deformed.
Her meals have been almost identical with those of the patient given above, and she has been in the house almost continuously for five years.
Pelvic measurements: Interspinous 21 cm., intercristal 24 cm., external conjugate 17 * 5 cm., interischial 7 cm., pelvis markedly rostrated. Blood and urine normal except for some anemia. Wassermann reaction negative; calcium 6 6 mgm. per 100 c.c. serum, phosphorus 2 8 mgm., diffusible calcium 4 1, nondiffusible calcium 2 * 5, albumin 4%, globulin 2 * 6%.
Under treatment with cod-liver oil and calcium the total calcium rose in three weeks to 8-2 mgm., and the phosphorus to 4 mgm., whilst the diffusible calcium remained constant. The patient has never suffered from tetany. The dorsal spine showed a marked S-shaped scoliosis. There were multiple fractures of the first ribs, both fourth ribs near spine, the right fifth rib, the right sixth rib in the axilla and probably the eighth and ninth, and the axillary border of the right scapula. In the pelvis the right pubic bone and right ischium show fractures. The left ischium is fractured and the right femur is fractured just below the lesser trochanter, whilsl the necks of both femora show marked coxa vara.
Fin. 6.-Showing coxa vara. (Mrs. S. T. K.)
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In contrast with these two cases I will quote a third which presents somewhat different features ( fig. 7.) Mrs. K. T. C., a Chinese woman, aged 24 (Hosp. No. 22523), who had never been pregnant, was admitted to hospital on December 7, 1928, suffering from pain in the thighs and lumbar region, and difficulty of walking. This trouble had been gradually coming on for the last four years, and had been worse during the last two years. She had noticed bending of the spine and shortening of height.
She presented typical osteomalacia. The thighs were adducted and rotated inwards, and the spasm of the adductors was so severe that the legs could not be separated for a proper vaginal examination. She had never had-tetany. The lower cervical and upper lumbar spine presented a lloderate kyphotic curve, with a trace of scoliosis beginning. She had had a diet closely approximating to that described in the first case, had been living in narrow quarters, and rarely left the house. Her pelvic measurements were as follows: Interspinous 19 cmii., intercristal 24 cm., but pelvis rostrated, external conjugate 18-5 cm., interischial 3 cm., a finger could niot be brought down between the ischial tuberosities. The blood and urine were normnal, and the Wassermann reaction was negative.
Oqn Admtission.-The blood-calciumii was 7 -5 lilgm. per 100 c.c. of serum and the bloodphosphorus 4 mggln.
Three weeks after admiiission the calcium had risen to 8* 6 iligm., and the phosphorus had fallen to 3 mgm.
On discharge (January 30, 1929) the calcium had risen to 9*9 nmgm. and the phosphorus to 5 mgm. whilst the patient had lost the pain and the spasm of the adductors and was able to walk well, separate her legs, and rotate the thighs outwards.
The treatment was cod-liver oil 15 c.c. t.i.d., calcium lactate 1 grm. bis die, and irradiated ergosterol 0 00015 m-zgm. onice a day, combined with ultra-violet light exposures and massage.
It will be noted that the first case shows an onset after several pregnancies, the second an onset during the first lactation, the third an onset in a woman who had never been pregnant.
(2) Deformities of the Pelvis.-At first sight one might think that there was no rhyme or reason about the deformities of the pelvis, as often the crushing up of the bones so distorts the pelvic girdle as to make it shapeless, but this is not the case. There are three main deformities which characterize an osteomalacia pelvis when fully developed. These are rostration, approach of the isebial tuberosities to one another, and an increase in the concavity of the sacrum with a tendency for the lower end to come forward. In speaking later on of a commencing case of osteomalacia I note that it was specially observed that rarefaction was taking place adjacent to the pubic symphysis. It will be found that the points where the pelvic girdle yields are especially the pubo-iliac junction and the ischio-pubic junction. The yielding of the former gives one the rostration, the yielding of the latter gives one the approach of the ischial tuberosities. The presence of the os acetabuli probably also contributes to the weakness of the union at this point.
How far the deformity is due to pressure from without, and how far to muscular action, is not clear, probably both forces contribute to the result. No doubt the cross-legged position assumed in sitting on the " kang " 1 has something to do with the marked deformity in our cases, for the resistance of the adductors to the outward rotation of the thigh so caused must thrust the head of the femur forcibly against the weakest part of the acetabulum. Probably the sitting posture also tends to produce the crumpling up of the sacrum, and with the approach of the ischial tuberosities to one another, the ischio-pubic ramus often becomes curiously deformed, due to the yielding of the ischio-pubic junction. A further characteristic deformity in many of these cases is the rolling in of the iliac crest, so that the iliac fossa tends to become niarrow and deep rather than broad and shallow. Once these deformities have occurred it seems impossible to bring the bones back to the normal, hence the increased need for early diagnosis and arrest of the disease before these bendings have occurred. Fracture occasionally occurs in the pelvic bones, but it is much less common in these than in the long bones.
(3) Deformities of the Long Bones.-There are two principal deformities of the long bones, i.e., bending and fracture. It is difficult to say which is the more common. There are many cases of osteomalacia in which the chest and the pelvis are badly deformed, and in which the long bones seem to escape; but where the latter are affected it is very rare for the pelvis or the chest or both to escape.
Where there are multiple fractures there is nearly always evidence of bending in other parts. For instance in Case II not only are there a number of fractures of bone, but on the one side there has been the development of a marked coxa vara. Occasionally there is much bending with little fracture; why, I am at present unable to state.
These cases bring up a further question, that of the relation of osteomalacia, spasm of the adductors, and tetany, to the calcium and phosphorus content of the blood.
Osteomalacia, like rickets, is most erratic in the matter of fractures and bending of the bones. The first and the third cases exhibit no fractures, whereas the second case gives evidence of numerous ones. In the second case a woman with osteomalacia presented a low serum calcium of 6 6 mgm. per 100 c.c., but she had never had tetany, and in the first case the serum calcium on admission was 105 mgm. per 100 c.c. and yet there was distinct irritability of the muscles, verging on tetany. Further, the latter suffered far more from the pains of osteomalacia than did the former, whose osteoporosis was more marked. To attempt to explain these differences in the present unsettled state of our knowledge concerning the forms in which calcium exists in the body-and more particularly in the blood-becomes a matter largely of speculation.
Certainly much evidence has accumulated during recent years which indicates that not all of the calcium of the ]blood exists in the form of simple calcium ions. We are beginning to talk rather glibly of diffusible and non-diffusible fractions, of ionizable and non-ionizable calcium, and some assume that tbese two expressions mean the same thing. Data are being collected which for the time may offer practical help with our problems and make us aware of the complexity of the reactions involved, but we must continually have in mind the danger of drawing conclusions until a chemically sound basis has been provided for the observations recorded. To the best of our present knowledge, muscle irritability depends rather on the calcium-ion concentration than on the total calcium content of the blood. In the cases here considered we know nothing of the actual calcium-ion concentration, but it is possible that the second patient failed to exhibit tetany because of the calcium-ion concentration being over 4%.
S. H. Liu, working on this subject on cases which were beginning to show the signs of osteomalacia, seems to show that in these cases exhibiting tetany the diffusible calcium is below the 4% figure. Another point must be raised which I am unable at present to settle. Are the characteristic pain, the spasm of the adductors, the irritability of the muscles, and the tetany, of which so many of these patients complain, merely stages in a syndrome which is an essential part of the disease osteomalacia, or are they, or any one of them, a separate phenomenon? My own impression is that the spasm of the adductors, the pain and the irritability of the muscles, are all part of the disease, but as to the tetany, I am by no means sure. And whilst one is discussing the blood-calcium, one is led to ask further: If osteomalacia and rickets are one and the same disease, does the statement of Howland and Kramer about the relation of calcium and phosphorus hold good ?
They say: " It would seem fromn a study of the calcium and phosphorus of the serum in children with rickets, and with rickets complicated by tetany, that the determining factor in the calcification of the bones is the presence of calcium and phosphorus in such amounts that the product of their concentration in milligrams per 100 c.c. of serum equals a certain minimal figure which lies roughly between 30 and 40. A study of the same elements in the serum of rats rendered rachitic by various dietary deficiencies bears out this statement. When the product is below 30, rickets is invariably present. When healing occurs as the result of any therapeutic measure, the product will be found progressively to rise." " In the zone which may be designated the rachitic zone, i.e., below 30, are to be found cases of rickets and rickets complicated by tetany. Theoretically, it is possible to have, and actually we find in this zone, cases with high calcium and low phosphorus, cases with low calcium and high phosphorus, and cases with low calcium and low phosphorus. If either calcium or phosphorus is distinctly low, i.e., if the calcium is below 7 0 and the phosphorus below 3*5, the patient, if he be an infanlt, has rickets. To this general statement we have found no exceptions."
It must be noted, however, that it is clear that there are exceptions to this rule. Does this rule hold good in osteomalacia? In view of these figures it seems extremely likely t.hat the rule which Howland and Kranier have laid down for rickets holds also in the main for osteomalacia, though it must be remembered that in adults the normal figure for phosphorus tends to run at a lower level than that of children, which would lower to a certain extent the figures for calcium and phosphorus.
It will also be noted that in the few cases which received calcium alone, there is little sign of a rise towards the normal figure, and there was little, if any, improvement in their condition. We have, so far, found it impossible, in osteomalacia, to correlate the X-ray findings with the calcium and phosphorus figures, as has been done by Weech, and it must be also noted that there is a small group of cases with marked osteomalacia in which the calcium figure appears to be practically normal.
The Ovar-y in Osteornalacia.-The question of the role, if any, which the ovary plays in osteomalacia, was raised anew by Fraser in a paper read at the meeting of the New York Obstetrical Society on March 8, 1927. His conclusions and the descriptions of the sections of the ovary he was examining differed so widely from what we had found in Peiping, that I brought my sections home and examined them anew and compared them with-those he had made. The differences were great, but may be partially explained by the fact that the ovary which he was examining was only at the fifth month of pregnancy and it is doubtful whether the appearances were not due to the exaggeration of the normal, rather than to the presence of the abnormal. We have agreed to investigate the question further. The results of therapy have, however, made it abundantly plain that even should the ovary show changes from the normal, these are consequent upon and not the cause of the disease, and castration need not be considered in the question of treatment.
WMhat are the Earliest Symptoms of Osteomalacia ?-Green-Armytage points out, and it is certainly true of the Chinese cases, that " just as rickets is a deficiency disease with multiple clinical types, so is osteomalacia," and there is no doubt that many of the earlier cases are not recognized. And in an area where osteomalacia is common, this needs to be impressed on practising physicians, for, if these early signs can be detected and treated during pregnancy, not only may deformity be avoided, but it should be possible to cure the osteomalacia in some instances before the birth of the child, And if they can be so treated, as in the case I am about to narrate, it is evidence of great value in proving the truth of our theory, that osteomalacia is a purely nutritional disease, and that the ovary plays no primary part in its production. A Canadian woman, aged 32, was under my care during the early months of her second pregnancy, which had been risked on my specific advice. The first pregnancy had ended by a long labour with a dead child. The last monthly period was on April 2, 1928, so that her expected date of confinement was January 12, 1929. Pregnancy went on perfectly normally till September, 1928, when she left my care to travel to her home in West China. Owing to political conditions the journey was tedious, involving almost continuous travel for six weeks, during which time she had mostly canned goods for food, was almost entirely in the shade, and took practically no exercise. On her arrival she camne under the care of one of my former staff members, Dr. Gladys Cunningham, to whom I am indebted for the further history of the case.
The patient had no constipation, but was suffering from slight heartburn, for which her husband, a doctor, had been giving her calcium lactate. Urine and blood-pressure were normal, but the patient was complaining of backache, and a belt was fitted, but did not relieve the symptoms. During the latter part of October and beginning of November, 1928, the discomfort increased, and her symptoms on November 20, 1928, were as follows: Pain through the pelvic girdle, in the femora and back, sleepnessness and restlessness, a disinclination to walk with a feeling that she would break if she did so, liabilitv to stumble, pain on flexing the thighs on the abdomen and pain in the symphysis pubis. Three days later her doctor noted that the sleeplessness was very marked, with some twitching of muscles, great restlessness, increase of difficulty in walking, with characteristic gait. The fcetus was unusually restless, flinging itself about from side to side, and kicking and humping up its back with sudden extension of the limbs. The patient had sudden unexplained attacks of nausea. Urine and blood-pressure normal. Bowels somewhat constipated. Appetite fair. Dr. Cunningham now diagnosed early osteomalacia, and the blood-calcium was estimated and found to be only 8 nigm. per 100 c.c. of serum. A skiagram of the pelvis showed rarefaction, specially marked about the symphysis pubis.
On November 24 the patient was put on full diet, with 1 grin. of calcium lactate and one and a half ounces of pure cod-liver oil daily, with as much sunlight and fresh air and exercise as could be tolerated. By December 1 there was some improvement in walking anld also in sleep, pain and restlessness, and the fuetus was not so restless.
On December 8 lightening took place, the blood-pressure and urine were normal, and symptoms were still improving.
On December 10, owing to a threatening of labour pains, patient was shaved. It was still difficult and painful to flex and externally rotate the thighs, but walking was much easier. On Decemnber 28 patient was sleeping well, walking with comparative ease, the fcetus was not more restless than a normal one, and the blood-calcium was up to 12 -4 mgm. Der 100 c.c. of serum. By January 1, 1929, patient declared that she was " at least two-thirds well." She still had a little tenderness about the hip-joints, but all other symptoms were markedly improved.
On January 9, after a dose of castor-oil and quinine, labour supervened. She could now flex and rotate her thighs with ease and without pain, and there was no trouble from this cause during delivery, which took place in normal time and without any tear. The baby was normal, weight 6 lb. 1 oz., and was reared without difficulty, the mother's lactation being normal.
That this was an early case of osteomalacia there can be no doubt. The salient points are these: Under the idea that the baby's head would be less hard, for the last two months before treatment she had taken no meat, eggs, tea or coffee. The food had been mostly canned, she had been keeping out of the sun and having little exercise. She had the typical osteomalacia gait, with the usual irritability of the adductor muscles, and the pain over back and thighs. The blood-calcium was reduced and the patient was on the verge of tetany. She reacted properly to the treatment of osteomalacia and was cured during her pregnancy, passed through a normal labour and did not have any recurrence of the symptoms.
Of particular interest is the observation of the restlessness of the fPetus in uttero. Both the patient herself and Dr. Cunningham were positive that it was greatly in excess of the normal. One naturally wonders whether this was not an irritability -verging on a tetany in uttero, and I have noted this excessive movement of the fcetus in other cases, in which also it subsided under treatment. It will be noted that in this case the symptoms cleared only slowly. Much more so is this the case with patients who have suffered for some time from the malady.
Cod-liver oil and calcium lactate give excellent results, but the cod-liver oil mnust be given in sufficient quantity and should be pure oil and not oil-emulsion. At least an ounce to two ounces should be given daily, and I have private information of one case in which two ounces was insufficient and the 4ddition of irradiated ergosterol and sunlight was needed before marked improvement was obtained. Green-Armytage reports excellent results with intravenous sodium morrhuate injections and irradiated cholesterol.
There is already a good deal of evidence that irradiated ergosterol is a valuable and potent agent. Hess, Lewis and Rivkin have given details of its clinical use in cases of rickets, and, as was to be supposed, it has already proved its use in the treatment of osteomalacia. Starlinger and Hottinger have published accounts of cases showing its value, and an interesting point is that in Starlinger's case, and in one of Hottinger's cases ovariotomy had already been performed without benefit to the patient. Green-Armytage in India has proved its value, and I have lhad the same experience in China. Undoubtedly it is a great addition to our remedies for this disease. Hitherto I have used it in doses of 1 mgm. a day, and so far have seen nothing corresponding to Hess's cases of hypermineralization, possibly because of the low calcium figures in our cases.
We may rightly be asked whether these cures are permanent. Provided that the patient takes reasonable care, we can state positively that the cure is a lasting one. I have under present observation patients treated by me so long as seven years ago who are now quite well. Perhaps one of the best tests of the cure is the ability of the patient to pass through another pregnancy without any recurrence of the disease.
In 1924 there came to hospital a young Chinese woman, aged 21 (Hosp. No. 8206). She had come of her own volition from the north of Shansi, complaining of inability to walk, pains in the legs, and backache. Her first pregnancy had been five years previously, she had had a normal labour, and the child was alive and well. Four years ago she had a second pregnancy with a normal labour but she suffered during part of the carrying and lactation period from the pains of early osteomalacia. Two years ago she had a third pregnancy, again a normal labour, and again the symptoms of osteomalacia. Six months before admission she had ended her fourth pregnancy by a difficult labour, in which she had to be helped. She had tetany during the lactation period. Her pelvis was badly deformed and she had the typical signs and symptoms of the disease. We treated her with cod-liver oil and calcium, and she went home two months later able to walk, and having lost her pains.
She continued the cod-liver oil for another month at least. In October, 1925, she returned to hospital with no signs of osteomalacia, and at full term. We delivered her by Cbesarean section of a living normal child, and she suckled the baby in the usual way. There has been no recurrence of the disease.
One has to be patient, especially in the early stages of the cure, but when improvement has really begun-and it may take a fortnight or three weeks in a severe case to do so-the cure generally progresses steadily and with a fair rapidity.
In the last paper published by Miles and myself, I described an operation devised for the relief of the disability caused by the crushing together of the ischial tuberosities and making marital relations impossible. I have now performed this operation a second time.
In the section on the deformities of the spine and chest I have given the details of Mrs. K. T. C., the third case. On April 16, 1929, this patient was put under ether, and with the assistance of Dr. Van Gorder I excised the descending ramus of the pubes, the ascending ramus of the ischiuim, and half the ischial tuberosity. The operation was done subperiosteally as far as possible. The patient made a rapid and complete recovery and two fingers can now be passed with ease into the vagina. I wish to express my thanks to Dr. G. Van Gorder and other of my colleagues who have helped me by kindly transferring patients with this disease to my care; to Dr. A. A. Weech for special assistance in the consideration of the problems concerned in the relation of rickets and osteomalacia; to Dr. C. H. Hu for special help in working out the pathology of the case of antenatal rickets and the consideration of the microscopical appearances in the ovaries from cases of osteomalacia; to Dr. C. K. Hsieh for skiagrams and opinions as to their interpretation; to Dr. Bert Anderson for special work on the teeth in the case of antenatal rickets; to Dr. Curran, of Fen-chow, and Dr. Coffman, of Ping-ting-chow; and to Mr. H. S. Wang for help with the illustrations.
